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Description 

1 . Held of the Invention 

This invention relates to an inflator for an air bag. 5 
and more particularly, to the type of inflator known as a 
hybrid inflator. 

2. The Related Art 

10 

Many types of inf lators have been disclosed in the 
art for inflating an air bag for use in an inf latable restraint 
system. One involves the utilization of a quantity of 
stored compressed gas which is selectively released to 
inflate the air bag. Another derives a gas source from a is 
combustible gas generating material which, upon igni- 
tion, generates a quantity of gas sufficient to inflate the 
air bag. In a third type, the air bag inflating gas results 
from a combination of stored compressed gas and a 
gas generating material. The last mentioned type is 20 
commonly referred to as an augmented gas or hybrid 
inflator. 

Hybrid inf lators that have been proposed heretofore 
are subject to certain disadvantages. They require 
glass-to-metal-seals or other complex sealing methods 25 
to maintain the high pressure seal and/or require an 
actuation means (mechanical or pyrotechnic) to open 
the flow passages to the air bag. Many hybrid inflator 
arrangements dispense cold inflating gas followed by 
heated gas. This is a disadvantage for an air bag driver 30 
system. Additionally, end diffusers typically used on 
hybrid inf lators make packaging in modules difficult. 

European Patent 0 112 127 (on which the prechar- 
acterising portion of claim 1 is based) describes a 
hybrid inflator in which a pyrotechnic heater unit closes 35 
one end of a cylindrical pressurised gas storage cham- 
ber. An apertured support member supports a first rup- 
turable diaphragm against pressure in the storage 
chamber. When the heater is ignited, combustion gases 
therefrom cause the first diaphragm to rupture at a 40 
peripherally located tear line whereafter combustion 
gases and heated compressed gas from the storage 
chamber pass through radially disposed passages in 
the support member, through a combustion chamber of 
the pyrotechnic heater and cause a second diaphragm 45 
to rupture so releasing gas from the inflator. As this 
occurs, matter from the combustion chamber will be 
entrained in the flow of gas provided by the inflator. 

Thus, there is a need and a demand for improve- 
ment in hybrid inf lators to the end of overcoming the so 
foregoing disadvantages. The present invention was 
devised to fill the gap that has existed in the art in these 
respects. 

SUMMARY OF THE INVENTION 55 

An object of the invention is to provide a hybrid 
inflator that does not require glass-to-metal-seals or 
other complex sealing methods to maintain the high 



pressure seal. 

Another object of the invention is to provide a hybrid 
inflator that does not require an actuation means 
(mechanical or pyrotechnic) to open the passages for 
the flow of inflation gas to the air bag. 

A further object of the invention is to provide an air 
bag inflator which dispenses, in its entirety, heated gas 
to the air bag. 

Still another object of the invention is to provide for 
use with such an improved hybrid inflator a centrally 
located diffuser that provides for easier packaging in 
modules compared to end diffusers that typically are 
used in hybrid inf lators. 

In accomplishing these and other objectives of the 
invention, there is provided a hybrid gas inflator as 
defined in daim 1 . According to a preferred form of the 
invention the hybrid inflator includes an enlongated gen- 
erally cylindrical storage chamber for storing an inert 
gas under high pressure, for example. Argon or Nitro- 
gen, at 13.79-27.58 MPa (2000-4000 psi). The hybrid 
gas inflator also includes a pyrotechnic heater having a 
combustion chamber which utilizes a granular mixture 
of Boron Potassium Nitrate (6KNO3) or another suitable 
pyrotechnic material to heat the stored gas. A thin metal 
diaphragm, hereinafter termed a second diaphragm, is 
utilized to provide a pressure seal between the storage 
chamber and a diff user for the inflator. The diffuser con- 
tains a plurality of gas orifices for dispensing gas uni- 
formly into the air bag assembly. The gas storage 
chamber is sealed also from the combustion chamber of 
the pyrotechnic heater by a thin metal diaphragm here- 
inafter termed a "first diaphragm." This diaphragm is 
welded around the perimeter thereof to an end of the 
pyrotechnic heater housing and is backed up with a 
solid metal plug. The plug seats in an adjacent shoulder 
covering the nozzle orifice of the combustion chamber 
thereby providing support for the thin diaphragm across 
the entire surface thereof. This enables the diaphragm 
to withstand the loads of the high pressure gas being 
stored in the storage chamber. The diffuser includes a 
cylindrical housing having a first end that is closed off 
and having a second end that is attached in sealing 
relation to a portion of said sleeve intermediate the ends 
thereof with said second diaphragm positioned between 
said sleeve and the second end of said diffuser housing 
so as to seal the storage chamber from said diffuser 
prior to rupture of said second diaphragm. This arrange- 
ment permits an impingement filter to be provided on a 
plug closing the opposite end of the storage chamber to 
that at which the pyrotechnic heater is situated. An 
impingement filter so positioned will tend to condense 
liquid phase particles from pyrotechnic heated gas 
impinging on the filter. 

The hybrid gas generator functions, as follows. 
Upon receiving a control signal, an initiator in the pyro- 
technic heater fires, igniting the pyrotechnic charge 
(BKNO3). As the pressure in the combustion chamber 
rises and exceeds the high pressure of the stored inert 
gas in the storage chamber, the plug is unseated. Sub- 
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sequentfy, the first thin diaphragm ruptures since it is 
unsupported when the combustion pressure of the pyro- 
technic heater exceeds the inert gas storage pressure. 
Hot gas and particles from the burning pyrotechnic 
material heat the stored gas causing a rapid pressure 
rise in the storage chamber. When the pressure in the 
storage chamber exceeds the structural capability of the 
second thin metal diaphragm in the diffuser, rupture 
thereof occur. This allows the heated gas to vent 
through the diffuser orifices into the air bag assembly. 
Located between the diffuser diaphragm and the stor- 
age chamber are one or more constricting orifices 
which throttle the flow of gas from the storage chamber 
and provide for the proper fill rate to the air bag assem- 
bly 

The various features of novelty which characterize 
the invention are pointed out with particularity in the 
claims annexed to and forming a part of this specifica- 
tion. For a better understanding of the invention, its 
operating advantages, and specific objects attained by 
its use, reference is made to the accompanying draw- 
ings and descriptive matter in which a preferred embod- 
iment of the invention is illustrated. 

BRIEF DESCRIPTION OF THE DRAWINGS 

With this description of the invention, a detailed 
description follows with reference being made to the 
accompanying figures of drawing which form part of the 
specification, in which like parts are designated by the 
same reference numbers, and of which: 

Figs. 1, 2 and 3 are front, side and end views, 
respectively, illustrating the hybrid inflator of the 
present invention; 

Fig. 4 illustrates a cross-sectional view of the hybrid 
inflator taken along the lines 4-4 of Fig. 1 : 

Fig. 5 is a cross-sectional view taken along the lines 
5-5 of Fig. 2; 

Fig. 6 is an enlarged fragmentary sectional view of 
a portion of the hybrid inflator sectional view shown 
in Fig. 4; 

Fig. 7 shows hot, ambient and cold tank perform- 
ances of the hybrid inflator; 

Fig. 8 shows an ambient air bag deployment pres- 
sure trace; and 

Fig. 9 shows an ambient combustion pressure 
trace. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to the drawings, there is shown a hybrid 
inflator assembly 10 for inflating a vehicle occupant 



restraint such as an air bag. The inflator assembly 10 
comprises a pressure vessel 12 inducting a storage 
chamber 14 that is filled and pressurized with an inert 
gas such as Argon or Nitrogen to a pressure typically in 

5 the range of 1 3.79-27.58 MPa (2000-4000 psi). 

The chamber 14 is defined by an elongated cylindri- 
cal sleeve 1 6. A fill plug 1 8 is attached by a circumferen- 
tial weld 20 in sealing relation to a first end 22 of sleeve 
16. A pyrotechnic heater 24 is recessed in sealing rela- 

w tion into chamber 1 4 from a second end 26 of sleeve 1 6. 
A diffuser 28 extends at substantially a 90° angle from 
the exterior surface 30 of sleeve 16 at a location inter- 
mediate the ends 22 and 26 thereof. Diffuser 28 is 
arranged in sealing relation with sleeve 16 and provides 

is a passage for the flow of gas from pressure chamber 1 4 
through one of more normally closed constricting ori- 
fices 32 that are provided in the wall of sleeve 16. 

The pyrotechnic heater 24 comprises a housing 34 
having an enlarged outer end 36 that mates with the 

20 second end 26 of sleeve 16. The sleeve 16 and the 
outer end 36 of housing 34 are joined in sealing relation 
at a circumferential weld 38. At the inner end 40 of 
housing 34 a central opening or nozzle orifice 42 is pro- 
vided. Orifice 42 is normally covered by a solid metal 

25 plug 44 and a thin metal diaphragm 46, referred to 
herein as a first diaphragm. The diaphragm 46 is joined 
by a circumferential weld 48 at the periphery thereof in 
sealing relation to the inner end 40 of housing 34. The 
plug 44 provides back up support for the thin diaphragm 

30 46 over the entire area thereof, thus enabling the thin 
diaphragm 46 to withstand the loads of the high pres- 
sure gas stored in chamber 14. To that end the surface 
50 of plug 44 adjacent the diaphragm 46, as seen in 
Figs. 4 and 6, is made to be flush with the inner end 40 

35 of housing 34, with the plug 44 abutting a shoulder 52 
adjacent nozzle orifice 42. 

Contained within the pyrotechnic housing 34 is a 
pyrotechnic charge 54 of a granular mixture of BKN0 3 
and an initiator 56! Initiator 56 is retained within housing 

40 34 by a hollow generally cylindrical mounting adapter 
58. Mounting adapter 58 is located in an opening 60 in 
a central location in the outer end 36 of housing 34, 
being sealed therein by an O-ring seal 61. A circumfer- 
ential crimp 62 formed in the outer end 36 of housing 34 

45 securely retains the mounting adapter 58 in opening 60. 
Electrical contact pins 57 connect connect initiator 56 to 
collision sensor means (not shown). 

Initiator 56 has a conically shaped portion 63 in 
engagement with and matching a similarly shaped con- 
so ical portion provided in the mounting adapter 58. 
Another portion of the mounting adapter 58 forms a 
crimp 64 over a reversed conical portion 65 of the initia- 
tor 56 thus retaining the latter securely within the open- 
ing 60. 

55 Pyrotechnic charge 54 is contained within a gener- 
ally cylindrical container 66 having a closed reentrant 
portion 68 into which the initiator 56 fits in close but non 
contacting relation. The other end of container 66 is 
closed by a hat shaped container 70. Container 70 
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includes a relatively wide brim 72 at the open end 
thereof that is sealed with an aluminum foil seal 74. 
Adhesive 76 may be provided for attaching seal 74 to 
the brim 72. 

Container 70 contains an igniter material 78. For 5 
facilitating the insertion of container 70 into the open 
end of container 65 and for effecting a dose engage- 
ment with the inner wall surface of the latter, the outer 
peripheral edge of the brim 72 desirably is rounded, as 
best seen in Fig. 6. Sealing between the containers 66 w 
and 70 may be effected by a suitable sealant 80 such as 
silicone rubber properly cured in known manner. Desir- 
ably, the edge 82 of the open end of container 66 may 
be rounded inwardly, as shown, to conform to the shape 
of the inner wall of the pyrotechnic housing 34 with the is 
surface of container 70 remote from foil seal 74 in good 
thermal contact with the inner end wall of housing 34 
and the adjacent end of plug 44. 

Although various pyrotechnic materials may be 
employed tor pyrotechnic charge 54 in container 66, a 20 
preferred material is a granular mixture of 25% by 
weight of Boron and 75% of Potassium Nitrate. This 
mixture has been found to bum with hot flame that is 
suitable for heating the stored gas within chamber 16 
according to the invention. 25 

The igniter material 78 in container 70 may be any 
granule powder or other material which is stable for long 
periods at temperatures up to 121 °C (250° F), will auto 
ignite at the desired temperature of approximately 
177°C (350°F), and provide a hot gas effluent output 30 
sufficient to ignite the pyrotechnic charge 54 within con- 
tainer 66. An igniter material 78 that has been found to 
be satisfactory is du Pont 3031, a product of E. I. du 
Pont de Nemours & Co., Inc. of Wilmington, Delaware! 
Stability over long periods is needed because of the 35 
expected longevity of use, which may be ten (10) years 
or more of the vehicle in which the hybrid inflator 10 is 
installed. 

The material of the housing of container 66 may be 
0.0254 to 0.0508 cm (0.01 0 to 0.020 inch) aluminium or 40 
steel foil. Adhesive 76 must have high temperature 
adhesive properties up to the temperature of auto igni- 
tion. 

The purpose of container 66 and the igniter mate- 
rial 78 contained therein is to rapidly ignite the inflator 45 
10 once the auto ignition temperature of the granules of 
the igniter material 78 is reached. This result is facili- 
tated through the arrangement of the igniter material 78 
in intimate or close thermal contact with the wail of the 
pyrometric housing 34, with the hot gaseous output so 
thereof, upon auto ignition, being directed into the pyro- 
metric charge 54 in container 66. 

Diffuser 28 comprises a generally cylindrical sleeve 
84 that is joined at one end to the sleeve 16. at a 
depressed portion 86 of the surface 30 thereof in which ss 
the orifice 32 is provided, by a circumferential weld 88. 
The other end of sleeve 84 is joined to and sealed by a 
gas impervious closure plate 90. A thin metal dia- 
phragm 92, referred to hereinafter as a second dia- 



phragm, provides a seal for orifice 32 in the wall of 
sleeve 16 which defines storage chamber 14. Provided 
in sleeve 84 of diffuser 28 are a plurality of orifices 94 for 
dispensing inflating gas uniformly from chamber 14 into 
an air bag assembly (not shown). 

A coarse screen or perforated metal sheet indi- 
cated at 96 is provided in the diffuser 28 to cover the dif- 
fuser orifices 94 to prevent fragments of the diaphragms 
from entering the air bag assembly. If filtering is desired, 
the coarse screen 96 could be replaced with a filter 
assembly of wraps of metal and/or ceramic fiber materi- 
als which are common in the art. 

Further filtering is achieved by placing impingement 
filter material indicated at 98 on the inside surface of the 
fill port and plug 18 opposite the central opening 42 or 
nozzle of the pyrotechnic heater 24. Filter 98 would be 
made with woven or matted metal and/or ceramic f foers 
which functions by providing a large surface area upon 
which liquid phased particulates entrained in the 
impinging gases may condense. 

If required, a pressure monitoring device (not 
shown) may be included on the fill port and plug 18. 

In the operation of the hybrid gas generator, upon 
receiving an electric signal indicative of the onset of a . 
crash, that is, a need for inflation of the air bag, the initi- 
ator 56 in the pyrotechnic heater 24 fires, igniting the 
pyrotechnic charge 54. As the pressure in the combus- 
tion chamber contained within container 66 rises and 
exceeds the high pressure of the stored gas in chamber 
14, the plug 44 closing the central orifice 42 in the pyro- 
technic housing 34 is unseated. Subsequently, the thin 
diaphgram 46 ruptures since it is unsupported when the 
combustion pressure of the pyrotechnic heater 24 
exceeds the gas storage pressure in chamber 14. Hot 
gas and particulates from the burning pyrotechnjc 
charge 54 heat the stored gas causing a rapid pressure 
rise in the storage chamber. When the storage pressure 
exceeds the structural capability of the thin metal dia- 
phragm 92 in the diffuser 28, it ruptures allowing the 
heated gas to vent through the diffuser orifices 94 into 
the air bag assembly. Between the diffuser diaphragm 
92 and the storage chamber 14 are one or more con- 
stricting orifices 32 which throttle the flow of gas from 
the storage chamber 14, providing the proper fill rate to 
the air bag. The coarse screen or perforated metal 
sheet 96 prevents fragments of the diaphragms 46 and 
92 from entering the air bag assembly. Impingement fil- 
ter 98 on the fill port and plug 18 provides further fflter- 
ing by condensing thereon liquid phase particles 
entrained in the impinging gases. 

Fig. 7 illustrates hot, ambient and cold tank per- 
formances of the hybrid inflator 10. 

Fig. 8 shows an ambient air bag deployment pres- 
sure trace of the hybrid inflator 10; and 

Fig. 9 shows an ambient combustion pressure trace 
of the hybrid inflator 10. 
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In Fig. 9, position 1 00 on the trace 99 indicates that 
the ignition signal has been received and that the initia- 
tor has fired. Reference numeral 101 shows that the 
combustion pressure in pyrotechnic heater 24 exceeds 
the stored gas pressure. Numeral 102 shows the heat- 5 
ing period of the stored gas in the storage chamber 1 4. 
Numeral 103 indicates that the second diaphragm 92 
has ruptured, releasing the heated gas in storage cham- 
ber 14. Numeral 104 indicates the period of gas venting 
from chamber 14. w 

Thus, in accordance with the invention, there has 
been provided an improved hybrid inflator that does not 
require glass-to-metal-seals or other complex sealing 
methods to maintain the high pressure seal of the com- 
pressed inert gas storage chamber. Nor does the 15 
improved hybrid inflator require an actuation means 
(mechanical or pyrotechnic) to open the flow passages 
from the compressed gas storage chamber to the air 
bag. The improved hybrid inflator of the invention, more- 
over, is characterized in dispensing, in its entirety, 20 
heated gas to the air bag. Additionally, the improved 
hybrid inflator features a centrally located diffuser that 
provides for easier packaging in modules compared to 
end diffusers typically used on hybrid inflators. 

25 

Claims 

1 . A hybrid inflator (1 0) for an air bag comprising, 

a storage chamber (1 4) for Storing inflation gas 30 
under high pressure, said storage chamber 
(14) being formed by a hollow cylindrical sleeve 
(16) that is closed at one end (22) and open at 
an opposite end (26), 

35 

a pyrotechnic heater (24) closing said opposite 
end (26) of said sleeve (16), said pyrotechnic 
heater (24) being recessed into said sleeve 
(16) and including a combustion chamber hav- 
ing a pyrotechnic charge (54) therein, a nozzle 40 
orifice (42), a plug means (44) abutting a shoul- 
der (52) adjacent said nozzle orifice (42) . and a 
first diaphragm (46), 

a diffuser (28) having a plurality of orifices (94) 45 
for dispensing inflation gas from said storage 
chamber (14) uniformly into an air bag, and 

a second diaphragm (92) for controlling a flow 
of the inflation gas out of the inflator, so 

said storage chamber (14) being sealed 
from said combustion chamber by said first dia- 
phragm (46) backed up by said plug means (44) 
against the high pressure of the inflation gas stored ss 
in said storage chamber (1 4), 

whereby as the pressure in the combustion 
chamber rises and exceeds the pressure of the 
stored inflation gas in said storage chamber (14) 



n B1 8 

upon ignition of said pyrotechnic charge (54) said 
f irst diaphragm (46) ruptures since it is unsupported 
when the pressure in said combustion chamber 
exceeds the pressure in the storage chamber (14), 
and hot gas from the burning pyrotechnic charge 
(54) heats the stored inflation gas in said storage 
chamber (14) causing a rapid pressure rise therein 
so that when the pressure in said storage chamber 
(14) exceeds the structural capability of said sec- 
ond diaphragm (92) rupture of the latter occurs 
allowing, the heated gas to vent through said dif- 
fuser orifices (94) into an air bag, 

said plug means (44) becomes unseated 
with said first diaphragm (46) prior to the rupture of 
said first diaphragm, characterised in that: said plug 
means (44) is solid; and 

said diffuser (28) includes a cylindrical hous- 
ing (84) having a first end (90) that is closed off and 
having a second end that is attached in sealing 
relation to a portion of said cylindrical sleeve (16) 
intermediate the ends thereof with said second dia- 
phragm (92) positioned between said sleeve (16) 
and the second end of said diffuser housing (84) so 
as to seal the storage chamber (14) from said dif- 
fuser (28) prior to rupture of said second diaphragm 
(92). 

2. A hybrid inflator (10) as defined by claim 1 wherein 
each of said first (46) and second (92) cfiaphragms 
is made of a thin metal. 

3. A hybrid inflator (10) as defined by claim 1 or 2 
wherein said hollow cylindrical sleeve (16) is closed 
at said one end (22) by a fill plug means (18). 

4. A hybrid inflator (10) as defined by claim 1, 2 or 3 
wherein at least one of said fill plug means (1 8) and 
said solid plug means (44) is made of metal. 

5. A hybrid inflator (10) as defined by any preceding 
claim wherein said first diaphragm (46) is welded 
around the perimeter thereof to said pyrotechnic 
heater (24) in sealing relation to said nozzle orifice 
(42). 

6. A hybrid inflator (10) as defined by claim 3 wherein . 
said fill plug means (18) is welded (20) in sealing 
relation to said one end (22) of said sleeve (1 6) and 
said pyrotechnic heater (24) is welded (38) to the 
other end (26) of said sleeve in sealing relation. 

7. A hybrid inflator (10) as defined by any preceding 
claim wherein said first end of said diffuser (28) is 
closed off by a plate (90) that is welded in sealing 
relation thereto, and said second end of said dif- 
fuser (28) is sealed to said sleeve (16) by welding. 

8. A hybrid inflator (10) as defined by any preceding 
claim wherein said cylindrical housing (84) of said 
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diffuser (28) extends from said sleeve (16) at sub- 
stantially a 90° angle. 

9. A hybrid inflator (10) as defined by any preceding 
claim further including at least one constricting ori- 5 
fice (32) in the wall of said sleeve (16) between said 
storage chamber (14) and said second diaphragm 
(92) for throttling the flow of gas from the Storage 
chamber (14) upon rupture of said second dia- 
phragm (92). 10 

10. A hybrid inflator (10) as defined by any preceding 
claim further including orifice covering means (96) 
positioned internally of said diffuser (28) to prevent 
fragments of the diaphragms (46, 92) from entering is 
the air bag. 

1 1 . A hybrid inflator (1 0) as defined by claim 1 0 wherein 
said orifice covering means (96) comprises a 
coarse screen or perforated metal sheet positioned 20 
inside the diffuser (28) to cover the diffuser orifices 
(94). 

12. A hybrid inflator (10) as defined by any preceding 
claim further including inside said diffuser a filter 25 
assembly (96) of wraps of metal and/or ceramic 
ffoer materials. 

13. A hybrid inflator as defined by any preceding claim 
wherein said pyrotechnic heater (24) further 30 
includes an initiator (56) for igniting said pyrotech- 
nic charge (54) in said combustion chamber, said 
initiator (56) being operative, upon receiving an 
electric signal indicative of the need for inflation of 
the air bag, to ignite said pyrotechnic charge (54). 35 

14. A hybrid inflator (10) as defined by any preceding 
daim wherein said pyrotechnic heater (24) further 
includes in said combustion chamber auto ignition 
means including auto ignition material (78) having 40 
an ignition temperature below an ignition tempera- 
ture of said pyrotechnic charge (54). 

Patentanspruche 

AS 

1 . Hybridauiblasvorrichtung (10) fur einen Airbag mit 

einer Speicherkammer (14) zum Speichern 
von Aufblasgas unter hohem Druck, wobei 
diese Speicherkammer (14) von einer hohlen so 
zylindrischen Hulse (16) gebildet wird, die an 
einem Ende (22) verschlossen und an einem 
entgegengesetzten Ende (26) often ist. 

einer pyrotechnischen Heizeinrichtung (24), 55 
die das entgegengesetzte Ende (26) der Hulse 
(16) verschlieBt, wobei diese pyrotechnische 
Heizeinrichtung (24) in die Hulse (16) angelas- 
sen ist und eine Verbrennungskammer mit 
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einer pyrotechnischen Ladung (54) darin, eine 
DOsendffnung (42), eine Stopfeneinrichtung 
(44), die an einer Schurter (52) in Nachbar- 
schaft zu der DOsendffnung (42) anliegt, und 
ein erstes Diaphragma (46) einschlieBt 

einem Ausstromraum (28) mit mehreren Off- 
nungen (94) zur gleichmaBigen Abgabe von 
Aufblasgas aus der Speicherkammer (14) in 
einen Airbag und 

einem zweiten Diaphragma (92) zur Steuerung 
eines Stromes des Aufblasgas es aus der Auf- 
Wasvorrichtung, 

wobei die Speicherkammer (14) gegenuber der 
Verbrennungskammer durch das erste Diaphragma 
(46), das von der Stopfeneinrichtung (44) untertegt 
ist, gegen den hohen Druck des in der Speicher- 
kammer (14) gespeicherten AufWasgases abge- 
dichtetist 

wobei, wenn bei Zundung der pyrotechnischen 
Ladung (54) der Druck in der Verbrennungskam- 
mer ansteigt und den Druck des in der Speicher- 
kammer (14) gespeicherten AufWasgases 
ubersteigt das erste Diaphragma (46) zerreiBt da 
es ununterstutzt ist, wenn der Druck in der Verbren- 
nungskammer den Druck in der Speicherkammer 
(14) ubersteigt, und heiBes Gas aus der abbrerv 
nenden pyrotechnischen Ladung (54) das gespei- 
cherte Aufblasgas in der Speicherkammer (14) 
erhttzt, was einen raschen Druckanstieg darin 
bewirkt, so daB, wenn der Druck in der Speicher- 
kammer (1 4) die strukturelle Leistungsfahigkert des 
zweiten Diaphragmas (92) ubersteigt ein Zerrei- 
Ben des letzteren erfolgt, was erlaubt, daB das 
erhitzte Gas durch die Ausstromraum Offnungen 
(94) in einen Airbag abgegeben wird, und 
wobei sich die Stopfeneinrichtung (44) vordem Zer- 
reiBen des ersten Diaphragmas von dem ersten 
Diaphragma (46) abhebt, 

dadurch gekennzeichnet, daB die Stopfeneinrich- 
tung (44) kompakt ist und der Ausstromraum (28) 
ein zylindrisches Gehause (84) einschlieBt, wel- 
ches ein erstes Ende (90), das verschlossen ist, 
und ein zweites Ende. das in Dichtbeziehung an 
einem Teil der zylindrischen HOJse (16) zwischen 
deren End en befestigt ist, hat wobei das zweite 
Diaphragma (92) zwischen der HQIse (16) und dem 
zweiten Ende des AusstrGmraumgehauses (84) 
derart angeordnet ist, daB die Speicherkammer 
(14) vor dem ZerreiBen des zweiten Diaphragmas 
(92) gegen den Ausstremraum (28) abgecSchtet ist. 

!. Hydridaufblasvorrichtung(10)nach Anspruch 1, bei 
der sowohl das erste (46) als auch das zweite (92) 
Diaphragma aus einem dunnen Metall besteht. 

\. Hybridaufblasvorrichtung (10) nach Anspruch 1 
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Oder 2, bei derdie hohle zytindrische HQtse (16) an 
ihrem einen Ende (22) durch eine FGIlstopfenein- 
richtung (18) verschlossen ist 

4. Hybridaufblasvorrichtung (10) nach Anspruch 1 f 2 
Oder 3, bei der wenigstens eine der Fullstopfenein- 
richtung (18) und der kompakten Stopfeneinrich- 
tung (44) aus Metall bestehl 

5. HybridaufHasvcfrichtung (10) nach einem der vor- 
ausgehenden Anspruche. bei der das erste Dia- 
phragma (46) um seinen Umfang herum in 
Dichtbeziehung zu der DusenOffnung (42) an c5e 
pyrotechnische Heizeinrichtung (24) geschweiSt 

. ist. 

6. Hybridaufblasvorrichtung (10) nach Anspruch 3, bei 
der die Fullstopfeneinrichtung (18) in Dichtbezie- 
hung an das eine Ende (22) der Hulse (16) 
geschweiSt ist und die pyrotechnische Heizeinrich- 
tung (24) an das andere Ende (26) der Hulse in 
Dichtbeziehung geschweiBt (38) ist 

7. Hybridaufblasvorrichtung (10) nach einem der vor- 
ausgehenden Anspruche, bei der das erste Ende 
des Ausstromraumes (28) durch eine Platte (90) 
verschlossen ist, die in Dichtbeziehung daran 
geschweiSt ist, und das zweite Ende des Ausstr6m- 
raumes (28) durch VerschweiBen gegen die HQIse 
(16) abgedichtet ist. 

8. HybridaufWasvorrichtung (10) nach einem der vor- 
ausgehenden Anspruche, bei der sich das zytindri- 
sche Gehause (84) des Ausstromraumes (28) von 
der HOIse (16) in einem Winkel von im wesentlichen 
90° aus erstreckt. 

9. Hybridaufblasvorrichtung (10) nach einem der vor- 
ausgehenden Anspruche, weiterhin mit wenigstens 
einer einschnurenden Offnung (32) in der Wand der 
HQIse (16) zwischen der Speicherkammer (14) und 
dem zweiten Diaphragma (92) zur Drosseiung des 
Gasstromes aus der Speicherkammer (14) beim 
ZerreiBen des zweiten Diaphragmas. 

10. Hybridaufblasvorrichtung (10) nach einem der vor- 
ausgehenden AnsprQche, weiterhin mit einer Off- 
nungabdeckungseinrichtung (96), die im Inneren 
des AusstrOmraumes (28) angeordnet ist, um zu 
verhindern, daB Bruchstucke des Diaphragmas 
(46. 92) in den Airbag eindringen. 

11. HybridaufWasvomchtung (10) nach Anspruch 10, 
bei der die Offnungsabdeckungseinrichtung (96) 
ein grobes Sieb Oder perforiertes Metallbiech 
umfaBt, welches im Inneren des Ausstromraumes 
(28) angeordnet ist, um die Ausstromraumflffnun- 
gen (94) zu bedecken. 
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12. Hybridaufblasvorrichtung (10) nach einem der vor- 
ausgehenden AnsprOche, weiterhin mit einer Filter- 
anordnung (98) von MetallwicWungen und/oder 
Keramikfasermaterialien im Inneren des AusstrOm- 

5 ra times. 

13. Hybridaufblasvorrichtung nach einem der voraus- 
gehenden Anspruche, bei der die pyrotechnische 
Heizeinrichtung (24) weiterhin eine Sprengkapsel 

10 (56) zum Zunden der pyrotechnischen Ladung (54) 
in der Verbrennungskammer einschlieBt, wobei 
diese Sprengkapsel (56) bei Errtpfang eines elektri- 
schen Signals, das die Notwendigkeit eines AufWa- 
sens des Airbags anzeigt, aktiviert wird, um die 

15 pyrotechnische Ladung (54) zu zGhden. 

14. Hybridaufblasvorrichtung (10) nach einem der vor- 
ausgehertden Anspruche, bei der die pyrotechni- 
sche Heizeinrichtung (24) weiterhin in der 

20 Verbrennungskammer Selbstzundungseinrichtun- 
gen mit einem Selbstzundungsmaterial (78) ent- 
halt welches eine Zundtemperatur unter einer 
ZOndtemperatur der pyrotechnischen Ladung (54) 
hat. 

25 

Revendications 

1. Gbnfleurhybride (10) pour coussinde securite gon- 
flable, comprenant : 

30 

une chambre de stockage (14) destinee a stoc- 
ker un gaz de gonflage sous haute pression, 
ladite chambre de stoctege (14) etant formee 
d un manchon cylindrique creux (16) qui est 

35 ferme a une extremite (22) et ouvert a une 

extremite opposee (26), 
un element chauffant pyrotechnique (24) qui 
ferme ladite extremite opposee (26) dudit man- 
chon (16), ledit element chauffant pyrotechni- 

40 que (24) etant encastre en retrait dans ledit 

manchon (16) et comprenant une chambre de 
combustion qui contient irrterieuremerrt une 
charge pyrotechnique (54), un orifice de tuyere 
(42), un moyen formant bouchon (44) qui 

45 s'appuie corrtre un epaulement (52) adjacent 

audit orifice de tuyere (42), et un premier 
diaphragme (46), 

un diffuseur (28) presentant une pluralite d'ori- 
f ices (94) servant a distribuer unrformement le 
so gaz de gonflage dans un coussin de securite 

gonf (able a sa sortie de ladite chambre de stoc- 
kage (14), et 

un deuxieme diaphragme (92) destine a com- 
mander recoulemerrt du gaz de gonflage sor- 
55 tantdugonfleur, 

ladite chambre de stockage (14) etant isolee 
de ladite chambre de combustion par ledit premier 
diaphragme (46) renforce par ledit moyen formant 
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bouchon (44) en resistant a la haute pression du 
gaz de gonflage stocke dans ladite chambre de 
stockage (14), 

de sorte que, lorsque la pression regnant 
dans la chambre de combustion s'6leve et devient 
superieure a la pression du gaz de gonflage stocks 
dans ladite chambre de stockage (1 4) en reponse a 
rallumage de ladite charge pyrotechnique (54), ledrt 
premier diaphragme (46) se rompt, puisqull n'est 
plus soutenu lorsque la pression regnant dans 
ladite chambre de combustion devient superieure a 
la pression regnant dans ladite chambre de stoc- 
kage (14). et le gaz chaud issu de la charge pyro- 
technique (54) mise a feu chauffe le gaz de 
gonflage stocke dans ladite chambre de stockage 
(14), en provoquant une rapide elevation de la pres- 
sion dans cette chambre, de sorte que, lorsque la 
pression regnant dans ladite chambre de stockage 
(14) excede la capacite de resistance dudit 
deuxieme diaphragme (92), tl se produit la rupture 
de ce diaphragme, en laissant le gaz chauffe s'eva- 
cuer dans ledit coussin de securite gonf lable en tra- 
versant lesdits orifices (94) du diffuseur, 

ledit moyen formant bouchon (44) se d£ta- 
che avec ledt premier diaphragme (46) avant la 
rupture dudit premier diaphragme, caracterise en 
ce que ledit moyen formant bouchon (44) est massif 
et ledit d'rffuseur (28) comprend un boTtier cylindri- 
que (84) ayant une premiere extremite (90) qui est 
obturee et ayant une deuxieme extremite qui est 
ftxee a joint etanche a une partie dudit manchon 
cyiindrique (16) qui est intermediate errtre ses 
extremites, ledrt deuxieme diaphragme (92) etant 
pos'rtionne errtre ledit manchon (16) et la deuxieme 
extremity dudit boitier (84) du diffuseur pour isoler 
hermetiquernent la chambre de stockage dudit dif- 
fuseur (28) avant la rupture ducfit deuxieme 
diaphragme (92). 

2. Gonfleur hybride (10) selon la revendication 1 , dans 
lequel chacun desdits premier (46) et deuxieme 
(92) diaphragmes est fait d'un metal mince. 

3. Gonfleur hybride (10) selon la revendication 1 , ou 2, 
dans lequel ledit manchon cyiindrique creux (16) 
est obture a ladite premiere extremity (22) par un 
moyen formant bouchon de remplissage (18). 

4. Gonfleur hybride (1 0) selon la revendication 1 , 2 ou 
3, dans lequel au moins Tun desdits moyens, le 
moyen formant bouchon de remplissage (18) et 
ledit moyen formant bouchon massif (44) , est fait de 
metal. 

5. Gonfleur hybride (10) selon une quelconque des 
revendications precedentes. dans lequel (edit pre- 
mier diaphragme (46) est soude audit element 
chauffant pyrotechnique (24) le long de son penme- 
tre pour termer ledt orifice de tuyere (42). 



Gonfleur hybride (1 0) selon la revendication 3, dans 
lequel ledit moyen formant bouchon de remplissage 
(1 8) est soude a joint etanche (en 20) sur ladite pre- 
miere extremite (22) dudit manchon (16) et ledit 
element chauffant pyrotechnique (24) est soude a 
joint etanche (en 38) sur I'autre extremite (26) dudit 
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Gonfleur hybride (10) selon une quelconque des 
revendications precedentes, dans lequel ladite pre- 
miere extremite dudit cfiffuseur (28) est obturee par 
une plaque (90) qui est soudee a joint etanche a 
cette extremite. et ladite deuxieme extremite dudit 
diffuseur (28) est f ixee a joint etanche audit man- 
chon (16) par soudage. 



8. Gonfleur hybride (10) selon une quelconque des 
revendications precedentes, dans lequel ledit bot- 
tier cyiindrique (84) dudit diffuseur (28) fait saiJIie 

20 sur ledit manchon (16) sensiblement a 90°. 

9. Gonfleur hybride (10) selon une quelconque des 
revendications precedentes, comprenant en outre 
tin orifice d'etranglement (32) manage dans la paroi 

25 dudit manchon (16) errtre ladite chambre de stoc- 
kage (14) et ledit deuxieme diaphragme (92), pour 
etrangler le flux de gaz qui sort de la chambre de 
stockage (14) en reponse a la rupture dud'rt 
deuxieme diaphragme (92). 

30 

10. Gonfleur hybride (10) selon une quelconque des 
revendications precedentes, comprenant en outre 
des moyens (96) de recouvrement des orifices, 
positionnes a Hnterieur dud'rt diffuseur (28) pour 

35 empecher les fragments des diaphragmes (46, 92) 
de penetrer dans le coussin de securite gonf table. 

11. Gonfleur hybride (10) selon la revendication 10, 
dans lequel lesdits moyens (96) de recouvrement 

40 des orifices comprennent un tamis a larges maiiles 
ou une feuflle metallique perforee, positiornte a 
iinterieur du diffuseur (28) pour recouvrir les orifi- 
ces (94) du diffuseur. 

45 12. Gonfleur hybride (10) selon une quelconque des 
revendications precedentes, comprenant, a Iinte- 
rieur dudit diffuseur, un ensemble ftttre (96) fait 
d'enveloppements de matieres fibreuses metatli- 
ques et/ou de ceramiques. 

50 

13. Gonfleur hybride (10) selon une quelconque des 
revendications precedentes. dans lequel ledit ele- 
ment chauffant pyrotechnique (24) comprend en 
outre une amorce (56) servant a mettre a feu ladite 
55 charge pyrotechnique (54) contenue dans ladite 
chambre de combustion, ladite amorce (56) ayant 
pour effet, torsqu'elle recoit un signal eiectrique 
indicatif de la demande de gonflage du coussin de 
securite gonflable, de mettre a feu ladite charge 



8 



EP000607671 [hUp://www.qetthepatentxom 



Page 9 of 15 



15 EP 0 607 671 B1 16 

pyrotechnique (54). 

14. Gonfleur hybride (10) selon une quelconque des 
revendications precederrtes, dans lequel ledrt ele- 
ment chauffant pyrotechnique (24) comprend en s 
outre, dans ladite chambre de combustion, des 
moyens d'auto-allumage comprenant une matiere 
d'auto-allumage (78) ayant une temperature d'allu- 
mage inferieure a la temperature d'allumage de 
ladite charge pyrotechnique (54). 10 
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FIG. 5 



11 



EP000607671 fhttp://wvw.getthepatent.co^ 



EP 0 607 671 B1 



Page 12 of 15 



14 




FIG. 6 



12 



EP000607671 fhttp://www.geUhepatenL(x>m/L^ 



Page 13 of 15 



EP 0 607 671 B1 




13 



EPO0Q607671 [http:/Mww.getthepatentxom/Lc?qin.dofl/$gary.robinette/Fetch/EP000607671 .cpc?fromCache=1part=mainl:oolbar=bottom1 



Page 14 of 15 




EP000607671 jhltp://www.qeUhepatentx^ 



P age 15 of 15 



EP0 607 671 B1 




cci tri rf rn cJ — : o 



en 

CL 



15 



